Introduction
============

Epithelioid hemangioendothelioma (EH) is a rare vascular soft tissue tumor of intermediate malignancy between hemangioma and angiosarcoma in terms of frequent local recurrences and metastatic potential[@B1]. Although initially described most common in the soft tissues, other frequent sites include viscera and long bone have been well reported, for example, the liver, lung, femur, tibia and humerus[@B2]-[@B4]. Involvement of various types of bone and soft tissue by EH is rare[@B5]. There have been no formal case reports about the epithelioid hemangioendothelioma with involvement of the different site in the same lower extremity. Here, we reported one such case and discussed its clinicopathological features, pathogenesis and treatment with literature review.

Case report
===========

A 59-year-old female patient visited our orthopaedics clinic with complaints of increasing swelling, pain, anesthesia of the left lateral lower leg and extension loss of the left great toe of six months duration. On physical examination a 2.0 cm mass showing tender and palpable was located on the posterolateral aspect of the proximal lower leg, appearing to arise from the left fibular head. A positive Tinel sign at the proximal fibula led us to suspect compressive neuropathy of the peroneal nerve. Radiographs showed a lytic lesion causing irregular cortical bone thinning in the body of the upper fibula with a surrounding slight soft tissue swelling **(Figure [1](#F1){ref-type="fig"} A)**. Then we made further both lower extremities X-ray examination, found the similar osteolytic lesion in the distal tibia and cuboid bone **(Figure [1](#F1){ref-type="fig"} B,C)**. Routine blood laboratory data were within normal limits at the time and the patient had no previous history of tumor and family history of tumor. However, magnetic resonance image (MRI) for left lower extremity manifested multiple solid lesions in the gastrocnemius muscle at the level of the head of the fibula and multifocal lesion with irregular borders at the upper fibula, distal tibia, cuboid bone and calcaneus **(Figure [2](#F2){ref-type="fig"})**. Right lower extremity and other parts of the left lower extremity were apparently normal. The chest radiograph was normal. Histopathological examination of the needle aspiration biopsies from cuboid bone and tibia showed a neoplastic infiltration composed of vascular structures of different caliber lined with mild atypical endothelial cells in a myxoid stroma. The epithelioid cytomorphology were polygonal or spindle shaped, which had vesicular nuclei, unapparent nucleoli and eosinophilic cytoplasm with intractyloplasmic vacuoles and were easily identified **(Figure [3](#F3){ref-type="fig"})**. Immunohistochemical study showed immunoreactivity for SMA, CD31, CD34, CD68 and vimentin. No immunoreaction was observed for epithelial membrane antigen (EMA). Owing to these findings; there was not much doubt that the patient was diagnosed as multifocal epithelioid hemangioendothelioma.

Fibular head resection and curettage of other parts of the left lower extremity lesions with allogeneic bone particles filling were performed; curettage using sharp curet was done and subsequently supplemented with chemical cautery by using phenol solution. Symptoms of the peroneal nerve entrapment include anesthesia and extension loss were relieved through the removal of EH lesions. The resected soft tissue and bone lesions sent for pathologic examination were measured 5.5x3.0x1.5 cm and 6.5x3.5x2.5 cm. The hematoxylin eosin stained the tissue section after decalcification revealed tumor tissue showing the same characteristics with the previous biopsy results. The postoperative course was uneventful. At 28 months after surgery without further therapy, no local recurrence or internal organ metastasis were observed.

Discussion
==========

The term epithelioid hemangioendothelioma was first definitively described for a vascular neoplasm of soft tissue in 1982 by Weiss and Enzinger[@B6]. At that time, they recognized that the clinical behavior of these tumors was neither completely benign nor fully malignant and used the term "hemangioendothelioma" to reflect metastatic potential intermediate malignancy between hemangioma and angiosarcoma. In Deyrup et al\'s recent report of 49 cases of EH, originating from the soft tissue mostly occur between the ages of 9 and 93 (mean age, 49 yr.), and affects the sexes equally[@B7]. Similar to EH in soft tissue, EH of bone has been encountered in virtually all age groups and can be multicentric, although it appears to peak both during the second and third decades and again in the later decades of life[@B4], [@B8]. Tsuneyoshi et al. [@B9] observed that the next most frequent characteristic pattern of EH was a lytic lesion with variable degrees of peripheral cortication, and although it may affect any portion of the skeleton, it tends to involve bones of a particular anatomical area. In their review of the literature, Abrahams et al[@B8] found that the lesions are distributed throughout the skeleton with a predilection for involvement of the calvaria, axial skeleton and lower extremity. Involvement of multiple bones has been showed a tendency to develop in the lower extremities [@B10]. In 2008, Deyrup et al[@B11] reported 49 cases of EH of soft tissues in total, and the majority of cases are associated with low mortality, but some metastasize and cause patient death. Many other sites of involvement of bones and soft tissues are possible, such as the maxilla, spine region, the head and neck region, but to our knowledge, only few cases have been reported[@B12]-[@B17]. When there is lower extremity involvement, multicentric epithelioid hemangioendothelioma has been known to involve the femur, tibia, phalange, cuneiform, tarsal navicular and metatarsal bone either as the first or subsequent tumor but multiple involvement of bones and soft tissue in the same lower extremity is very rare**(Table [1](#T1){ref-type="table"})**[@B5], [@B18]-[@B23].

The peroneal nerve is a branch of the sciatic nerve, which passes behind the biceps femoris muscle and superficial to the lateral head of gastrocnemius. The peroneal nerve courses distally around the fibular neck, which makes it vulnerable to entrapment. EH originating from the lateral head of gastrocnemius is still unclear whether separate lesions represent multicentric disease or metastases, although it is multifocal in more than 50% of cases[@B24].

Controversy regarding the pathogenesis of multicentric EH exists to date. Various mechanisms have been described including metastatic spread, malignant transformation and one time multi-focal formation[@B5], [@B25], [@B26]. However, there is little known about the biologic behavior of EH[@B26]. The majority of EH cases are associated with low mortality, but some metastasize and cause patient death[@B27]. Tumors that initially appeared as histologically benign, but then progressed to metastatic disease have been well documented[@B28]. Theurillat et al. [@B26] also reported a case that a patient suffering from a vascular neoplasm with initial manifestation in the pelvis and subsequent development of lesions of EH in the spleen, liver, and lung during a ten-year course of disease, and then they assumed that involvement of visceral organs was caused by metastatic spread because of some genes expression. Therefore, we began to believe this hypothesis that EH does not represent a distinct entity, but rather an intermediate state of endothelial dedifferentiation with highly variable and unpredictable prognosis. In the present case, although we have not discovered that the multicentric EH occurred at different times (usually longer gap) or within a short period of time (simultaneously), no visceral involvement or lymph node metastasis will appear to have a good prognosis.

Synchronous involvement of adjacent bones is common, but in some cases, completely separate synchronous foci are present in anatomically distant sites. Epithelioid hemangioendothelioma is the most aggressive member of hemangioendothelioma group with metastatic potential [@B29].

The differential diagnosis of EH primarily depends upon the site of origin of the tumor includes epithelioid hemangioma of bone, metastatic carcinoma, and epithelioid sarcoma. Epithelioid hemangioma of bone also contains epithelioid endothelial cells that are large and cuboidal with eosinophilic cytoplasm. However, in epithelioid hemangioma, well developed vascular channels are observed,in contrast to the primitive vascular channels differentiation seen in EH. The hyalinized or myxoid is also typical of EH, which is not usually observed in epithelioid hemangioma. Besides, epithelioid hemangioma of the bone is always a benign course and less likely to be multifocal[@B30]. Most metastatic carcinoma to soft tissue or bone show exceedingly greater nuclear atypia and increased mitotic activity than that usually observed in EH[@B20]. The apparent desmoplastic reaction of metastatic carcinoma, and the positive immunoreaction with endothelial antigens in EH are useful features in the differential diagnosis. In Kleer et al.\'s [@B4] report of 40 cases of EH, two cases were excluded because follow-up showed that they represented metastatic carcinoma. The epithelioid sarcoma may cause problem in differential diagnosis. Epithelioid sarcoma generally occurs in young adults and most often involves the distal extremities with cutaneous ulceration; in this type of tumors, very typical nodulars composed of round epithelioid cells are seen, which surround central cores of necrotic debris and collagen; the vascular channels are usually observed as irregular sinusoidal channels, and necrosis is common[@B5]. In difficult cases, the results of immunohistochemistry have been recognized for a useful adjunct for differential diagnosis of EH. Both metastatic carcinoma and epithelioid sarcoma typically strongly express cytokeratin. Most cases of EH show diffuse and strong immunopositivity for vimentin and some endothelial markers such as factor VIII,CD31 and CD34, and immunohistochemical analysis identifies the metastatic carcinoma cells in the absence of reactivity for endothelial markers [@B31]. However, some authors have reported that EH also expressed cytokeratin [@B32]. Thus, cytokeratin expression cannot always give an exclusive diagnosis of EH. In the present case, the tumor cells were stained diffusely and intensely with antibodies to vimentin, showing immunoreactivity for factor VIII, CD31, CD 34 and SMA. No staining was observed with cytokeratin, S-100 and EMA.

Although EH is a rare tumor of vascular origin, the treatment method is based on general oncological principles[@B28]. Some authors have been closely studied the pathobiologic behavior of EH occurring in the lung, liver, soft tissue, and bone, which indicate that the behavior and metastatic potential of EH vary greatly, seeming to depend upon its origin[@B9], [@B28], [@B29], [@B33], [@B34]. In their report of EH of bone, Kleer et al.[@B4] also believed that the presence of visceral involvement appears indicative of a poor prognosis, regardless of the primary origin of the tumor. In their report of EH, Weiss et al. found that the mortality associated with EH is 13% in soft tissue disease, 35% in liver disease, and 65% in lung disease after a minimum of 4 years of follow-up; metastatic disease occurred in approximately 20% of patients with soft tissue disease[@B28]. Ellis et al. reviewed the literature on EH and suggested that benign lesions should undergo complete and wide local excision without the need of adjuvant treatment; malignant lesions should be treated similarly to other high-grade sarcomatous lesions, using wide local excision and possible chemotherapy[@B35]. In addition, several studies have suggested that multifocal lesions have a better prognosis than unifocal ones[@B9], [@B36]. In one series of multifocal tumors, all the patients were alive and well many years after diagnosis[@B9]. Moreover, the patients with EH may show partial spontaneous regression in number and size[@B37]. Thus, in the present case, we excised the gastrocnemius EH and multifocal lesions of bone involving the same lower limb with an osteotome together, which was not followed by radiation or chemotherapy. In our experience, if the tumor is accessible for resection and there are no multiple organs metastasis, radical resection is a useful treatment of choice. Although radiation therapy alone has been effective in some patients with multicentric tumors, the potential complications of this treatment must be considered. For EH lesions involving multiple bones or parenchymal organs, chemotherapy is an accepted option, despite the role of chemotherapy is not clear [@B10]. Besides, in view of the high incidence of multifocal lesions of EH, further imaging studies should be performed, especially a complete skeletal survey.

In addition, the survival rate of EH patients is not only with treatment-related, but also with the nature of the tumor itself. Owing to the historical association of the term malignant EH, Deyrup et al. proposed that EH be categorized as low risk and high risk for aggressive behavior, on the basis of mitotic activity and tumor size[@B7]. In the present case, because of the wide resection achieved and the low aggressiveness of the lesion, no adjuvant therapy was decided, and 6 years after there are no signs of recurrence or metastasis.

Conclusion
==========

EH involving the same lower limb includes soft tissue and bones without the parenchymal organs metastasis has rare been reported, although it represents a rare vasoformative tumor that has been more frequently identified over the past twenty years. EH can mimick either benign or malignant conditions with unpredictable behavior, thus early diagnosis and early treatment are particularly important. In addition, imaging strives to be comprehensive because of the high incidence of multifocal lesions, any metastatic lesion should not be missed; moreover, cell immunohistochemistry plays a meaningful role in providing for an accurate diagnosis and the different diagnosis in cases of EH to further guide the clinical treatment. Although no therapeutic modality other than surgery is effective in EH, some patients can take to assist in the treatment of chemotherapy or radiation therapy for metastatic disease. However, we still cannot define the role and timing of adjuvant therapy after initial surgical resection, close follow-up is really an effective means of preventing tumor recurrence.

![X-rays (anterior view) of the left tibia and foot show osteolytic lesion causing irregular cortical bone in the cuboid bone, distal tibia and fibular head with a surrounding slight soft tissue swelling (arrow).](ijmsv08p0558g01){#F1}

![Presurgical MRI examinations. A: MRI showed intramedullary solid lesion covering the distal tibia bone without breaking articular surfaces. T2 weighted image showed the lesion as a high signal (arrow). B: MRI manifested multiple independent solid lesions in the gastrocnemius muscle at the level of the head of the fibula and multifocal lesion with irregular borders at the upper fibula (arrow). C:MRI examination of left lower leg revealed the occult lesions of calcaneus close to the calcaneal tubercle (arrow).](ijmsv08p0558g02){#F2}

![The lesions compose of vascular structures of different caliber lined with mild atypical endothelial cells. Histopathological picture consistent with EH (HE X100).](ijmsv08p0558g03){#F3}

###### 

Literature review of multicentric epithelioid hemangioendothelioma with lower extremity involvement

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Authors             Year   Number of cases   Age   Male/Female   Number of lesions   Bones involved
  ------------------- ------ ----------------- ----- ------------- ------------------- --------------------------------------------------------------------------------------------------------
  McNamara et al      1993   1                 61    M             4                   distal femur, tibia, third metatarsal bone, fifth metatarsal bone

  Boutin et al        1996   1                 24    M             10                  proximal and distal\
                                                                                       phalanges of the great toe, first metatarsal, medial cuneiform, tarsal navicular, C2 and C3 vertebral\
                                                                                       body, clavicle, scapulae, ilium,

  Kilpatrick et al    1998   1                 39    M             1                   proximal tibial

  Ignacio et al       1999   1                 41    M             3                   distal femur and patella, tibia

  Rosenthal et al     2001   1                 21    F             4                   fourth metatarsal, fifth metatarsal , proximal fifth phalanx, left tibia

  Charfi et al        2005   1                 54    M             1                   left femur

  Kabukcuoglu et al   2006   1                 48    F             2                   first metatarsal bone, left tibia
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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